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Description 

BACKGROUND OF THE iNVENTIQN 

[0001] This invention is directed toward the field of 5 
data display devices, and more specifically to user inter- 
faces for control systems. 

[0002] There are many control systems installed in or 
associated with a particular building. For example, tem- 
perature controls, lighting controls, security alarms, io 
entertainment controls and outdoor sprinkler systems 
are all well Known systems are which may have elec- 
tronic controls and they are associated with the kxiilding. 
At one point such systems each have their own control 
unit which require a building owner to possibly learn is 
how to control five or six different systems through the 
different operators. 

[0003] Eventually, integrated user interfaces became 

known whereby a numkser of different control systems 
could be controlled through one user interface thus 20 
allowing a building owner to learn to use only one unit 
user interface to control a number of systems. 
[0004] One example of such a user interface is known 
as Honeywell Graphic Central™ operator interface. The 
graphic central operator Interface is a personal oompu- 25 
ter with special software which receives signals from a 
number of different systems and displays information 
related to the system on the personal corrputer's dis- 
play Generally, a standard screen on such an operator 
interface would display one or more buildings which 30 
could be selected or an information about some area or 
system in the building as desired. From there, a particu- 
lar system associated with the buikjing coukJ be 
selected such as the lighting. HVAC. security, fire or 
entertainment systems, for display of information. Once 35 
a particular system is selected, then a particular site 
within the building may be selected to determine the 
status of the system at that point. For example, as 
shown in Figure 1. first kxjilding 5 arxi second building 
10 may be displayed on display 2 of a personal compu- 40 
ter (not shown) which connects the building control sys- 
tems of building 5 and building 10 together in one 
operator interface. By moving cursor 1 1 to building 5, 
either through use of a mouse (not shown) or the cursor 
control keys (not shown) of a keyboard, an operator 4s 
coutel select a building for more display of information. 
After selecting building 5, a display such as that shown 
in Figure 2 would appear so that the operator could 
decde which particular system associated with the 
building would be presented for display on screen 2. As so 
examples, icons represented of the particular system 
such as icon 201 representative of the HVAC system, 
icon 202 representative of the lighting system, icon 203 
representative of an access control system, icon 204 
representative of an intrusk>n alarm system and icon ss 
205 representative of a fire alarm system would be dis- 
played. The operator would then move to cursor 1 1 to a 
particular icon which represented the desired system, 



and press some key associated with selection of the 
icon to present further information on the temperature 
control system. 

[0005] After picking a particular icon, a drawing such 
as the one shown in Rgure 3 would appear on display 2. 
The drawing woukj be representative of the floors in 
building 5. The operator then could move cursor 1 1 to a 
particular floor of interest, third floor 303 for selection 
and select as appropriate for the cursor control means 
being used. 

[0006] After a floor has been selected, it is displayed 
as shown in Figure 4. In Figure 4, floor 303 is shown to 
have elevator 401 , lap 402. hallway 504 and rooms 403, 
and 406 to 422. Rnally to select temperature informa- 
tion about room 420. cursor 1 1 is placed over the image 
of room 420 and selection occurs as normal for the par- 
ticular cursor control means used. 
[0007] Selection of room 420 results in a display such 
as the one shown on Figure 5. Rnally, the system will 
display temperature inbrmation related to room 420 
such as the current temperature set point, the current 
time, the next time period for a possible temperature 
control change and a possible next set point. If the user 
desires to change any of the associated information, it is 
at this point that the user has the ability to do so. One 
method for changing the information may be by placing 
the cursor over the information which is desirable to be 
changed, entering the selection into the computer, and 
then modifying the selected parameter. All of the previ- 
ously described movements through the display are well 
known in the art. 

[0008] However, a system such as this requires an 
expensive and powerful microprocessor and display 
and a large amount of memory in order to store the 
graphics associated with the system and all of the data 
associated with the system. Such systems are more 
complex and accessibly expensive for use in smaller 
buildings. Further, a large amount of operator training is 
required for efficient use of the operator interface and 
the systems associated therewith. 
[0009] Lastly, many control actions are required by the 
prior art operator interfaces prior to display of any Infor- 
mation associated with a particular system. 
[001 0] EP-A-0246472 discloses apparatus with a dis- 
play which identifies the operating unit called up by the 
actuation of keys (3) and (4}and also indicates the oper- 
ating state of the addressed device. The apparatus has 
a number of keys i.e. (3) to (9) each corresponding to a 
different activity but none of these are reconf igurable in 
that each activity is fixed and is as indicated on the con- 
trol unit. The only element which can have a change 
function is the display (2) which merely indicates the 
current unit being used and the cunrent state. 

SUMMARY OF THE INVENTION 

[0011] The present invention provides a method as 
defined by Claim 1 hereinafter. 



2 



3 



EPO 678204 B1 



4 



[001 2] The present invention also provides apparatus 
as defined by Claim 9 hereinafter. 
[0013] In this way. the present invention may provide 
a low cost easy to use muttipurpose operator interface. 
The operator interface can display at a top level a dis- s 
play screen which provides summary information on 
one or more of the systems connected thereto. Through 
the use of a simplified keykxiard and software reconf Ig- 
urable keys, the operator may quickly move through and 
receive summary information on all systems associated io 
with the user interface. 

[0014] The present invention may also provide any 
one or more of the features defined in the dependent 
Claims 2 to 8 and 10 to 17 of this patent specification. 

IS 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

Rgures 1 -5 show displays from a prior art operator 20 
interface. 

Rgure 6 is a block diagram of the user interlace of 
the present invention. 

Figure 7A is a diagram of the hierarchical organiza- 
tion of the user interface. Figure 7B is a flow chart zs 
of the method used in operation of the inventive 
operator interlace. Figures 7C and D show repre- 
sentations of the menu Nerarchy of one preferred 
embodiment. 

Figure 8 shows the interconnection of the operator 30 
interface with other applicattons connected to the 
operator interface. 

Rgure 9 shows a building in which the operator 
interface and a temperature control system with 
zone control resides. ^ 
Figures IDA through 10N show representative dis- 
play screens of the inventive user interface. 

DETAILED DESC RIPTION QF THE PpEFERRED 
EMBODIMENT 40 

[0016] Referring now to Rgure 1. thereshown is a 
block diagram of the inventive user interlace 600. Stand- 
ard configurations of information displays are well 
known in the art. 45 
[0017] Here, the user interface 600 includes data 
entry means 605, display 610, miaoprocessor 615, 
memory 620, communications interface 625 and com- 
munications bus 630. Note that there are many possible 
configurations tor communications connection of the so 
parts: communications bus 630 is merely one possibil- 
ity. Other arrangements of the parts within the scope of 
the invention, are contemplated. 
[001 8] The display 6 1 0, which may be such as a liquid 
aystal display (LCD) or a cathode ray tube (CRT) is ss 
used to display information related to the user interface 
600 or to systems connected to the user interlace, such 
as those discussed in connection with Figure 8. The 



information to be displayed is controlled by the micro- 
processor 615 which in turn operates on instructions 
and data from memory 620. Memory 620 may include 
both random access memory and read only memory. 
Sample displays are shown in Figures 10A through 10L. 
[0019] Microprocessor 615 has general supervisor 
control over communications and actions within the user 
interface. Microprocessor 615 receives instructions and 
data from memory 620. user input from data entry 
means 605 and system data via communications inter- 
face 625 and controls what appears on display 610. 
[p020] Communications interface 625 receives signals 
transmitted on bus 635, and translates those signals 
into signals which can be understood by the parts con- 
nected to bus 630. In addition, the communication inter- 
face 625 translates signals coming in from bus 630 to 
signals which can be used by systems connected to bus 
635 (see Figure 8). 

p)021] Data entry means 605 may include one or 
nfK)re entry means such as a plural key keyboard. The 
individual entry means are used by the user to select 
desired actions for, or to input information into, the user 
interface. In a pretended embodiment, at least one key is 
physically positioned in close proximity to the display 
and can be used as a software reconfigurable key 
(hereinafter "softkey") and another key has a predeter- 
mined, perpetual function. The uses of the softkey and 
other entry means will be further described in connec- 
tion with Rgures 1 0A through 10L 
[0022] Turning now to Rgure 8. thereshown is a block 
diagram of a system which might incorporate the user 
interface 600. The user interface 600 is connected to 
light system 801. security system 802, entertainment 
system 803. underground sprinkler system 804, and 
temperature control system 805 via bus 635. Each of 
these systems may have a controller for control of indi- 
vidual subsystems of the overall system such as for 
control of individual lights, or zone temperature controls 
as shown in Figure 9. TTie user interface is used to dis- 
play information from, and to input desired control 
actions into, the one or more of the systems connected 
to the user interface. Communications among the sys- 
tems and operator interface connected to bus 635 may 
be structured using the communications protocol dis- 
closed in United States P&tent Application serial 
number 07/81 1 .772 by David J. Myers and assigned to 
the assignee of the present application. The foregoing 
application is incorporated by reference herein. 
[P023] Referring now to Figure 7A. thereshown is a 
diagram of the hierarchical organization for tiie inventive 
user interface. At Level- 1, by actuation of a softi<ey will 
move the user interface from one Level-1 display to 
another while the actuation of the fixed key will cause 
tiie user interface to move from Level-1 to Level-2. 
Thus, the operator may move from one application to 
another by actuafion of a softkey while actuation of the 
fixed key will provide more in depth information about 
tiie application tiien being displayed. 
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[0024] Once the user interface is at Level-2. the oper- 
ator is then again presented with two choices. Actuation 
of the softkey will nnove the display within Leve)-2 while 
depression of the fixed key will move the user interface 
to Level-3. Here, actuation of the softkey allows for 
movement within zones of the application being viewed 
while actuation of the fixed key will move the user inter- 
fece on to a data entry level of the user interface. 
[0025] At Levei-3, the operator is presented with plural 
softkey options and the usual fixed key options. Selec- 
tion of a softkey will all the display and modification of 
specific information associated with the display at Level- 
3. A more detailed desalption of this operation will be 
desaibed in the example provided by Figure IOC. 
[0026] Referring now to Figure 7B is a flow chart of the 
inventive method. After starting at block 701, the first 
step is to display a first softk^ display on the display 
means at t)lock 705. The next step requires determining 
whether a softkey or a fixed key has been actuated at 
block 710. If a softkey has been actuated, the next step 
is to modify the display to show the next system/room 
/data point and update the soft key(s}. The method then 
returns to block 705. 

[0027] If a fixed key is actuated at block 710, the next 
step at block 720 requires a detennlnation of which 
fixed key has been actuated. Here, for example, there 
are two fixed keys, labeled '*Back/Cancer or 
"Select/O.K.'* If the Select/O.K. fixed key has been actu- 
ated, the method moves to btock 725 at which point the 
method determines whether the Operator Interface Is 
displaying a Data Entry Screen or a Data Summary 
Screen. If the Operator Interlace is displaying a Data 
Entry Screen, the method nxves to block 740 where the 
method confirms data changes and updates the 
softkeys and then returns to block 710. If the Operator 
Interface is displaying a Data Summary Screen, the 
method moves on to block 730. 
[0028] At block 730 the method determines whether 
the deepest level of the hierarchy is being displayed. If 
yes. the method does nothing and returns to block 705. 
If not, the method provides more in-depth information 
about the system displayed. The method then returns to 
block 705. 

[0029] If the Back/Cancel key has been actuated at 
block 720. the method next determines whether the 
Operator Interface is displaying a Data Entry Screen or 
a Data Summary Screen at block 750. If the Operator 
Interface Is displaying a Data Entry Screen, the method 
moves on to block 765 where data changes are can- 
celed and the soft keys are updated. The method then 
returns to block 705. 

[0030] If a Data Summary Screen is being displayed, 
the method determines at block 755 whether the Oper- 
ator Interface is at the top-most level of the hierarchy. If 
it is, the method does nothing at block 770 and returns 
to block 705. If not. the Operator Interface will move to a 
more general screen at block 760 and will return to 
block 705. 



[0031] Rgures 7C and D show preferred embodi- 
ments of menu structures in a hierarchy incorporating 
the principles of Figures 7A and B. In Figure 70, Cli- 
mate menu 7000 is shown connected to Lighting menu 
5 7010 and to Zone menus 7001 A-C. In turn. Zone Menu 
7001 A is connected to Data Entry menus 7002 A-C with 
the other Zone menus having similar Data Entry Menus 
(7002D-I). 

[0032] Refenring now to Figure 9. thereshown is a 

10 sample temperature zoning system which may be used 
with the inventive operator interface 600. Building 900 is 
divided into plural rooms 901 to 904. Temperature sen- 
sors 81 OA through 81 OD are located, one to a room, 
through building 900 to measure the temperature of 

75 each room. The temperature sensors are connected to 
temperature controller 805. Temperature controller 805. 
which may be a Honeywell MicroCel'" controller, con- 
tains software and hardware which monitors tempera- 
ture inputs from the temperature sensors and will 

20 control temperature control means 81 OA through 810D 
so that actual space temperature is near to desired set- 
points. Temperature control means may be variatDle air 
volume boxes which are well known in the art. Setpoint 
information may be entered into the temperature con- 

25 troller 805 through the operator interface 600 as 
described herein. 

[0033] Refemng now to Figures 10A through ION 
thereshown are many examples of displays shown on 
the display means as a user nrx>ves through the user 

30 interface, and the face of the user interface unit. It 
should be noted that while the following description is 
with reference to a climate control system and associ- 
ated displays, any automatic control system having a 
similar hierarchical structure coM be displayed using 

35 the inventive user interface. In Figure 10A, a top level 
display is shown for the climate control system having 
keys 12 and 1 4 and a display 1 1 . The display may show 
summary information about the dimate control system 
such as inside temperature, outside tenrperature and 

40 the temperature in one preselected room. The display 
also includes a portion which identifies a key and identi- 
fies what will occur if the key is actuated (softkey). Two 
fixed keys. Select/OK and Back/Cancel are also shown. 
To view a next system, the Next System softkey would 

45 be actuated and the Lighting System display shown in 
Figure 101 would be displayed. Repeated actuation of 
the Next System softkey would lead to further displays 
(not shown) of systems connected to the user interface 
until displays associated with all of the systems have 

so been shown. At that point, a further actuation of the 
softkey would produce the display of Figure 10A once 
again. 

[0034] If the Select key is actuated in Figure 10A. the 
user interface woukJ produce the display shown in Fig- 
55 ure 10B. The display of Figure 10B shows more in depth 
information about the climate system. Here, the display 
shows relevant information for '^Jon's Rm." Again, the 
operator is presented with plural control choices. The 



4 



7 



EP0 678 204B1 



8 



softkey is configured to provide information on a "Next 
Room" instead of the "Next System" displayed in the 
display of Figure 10A. The fixed key options will be dis- 
cussed in reference to Rgure IOC. 
[0035] Actuation of the softkey in Rgure 10B causes 5 
the user interface to produce the display of Figure IOC 
which is for the "Master Bedroom." Note that the display 
for the Master Bedroom includes the same types of 
information as the display for Jon's Room, including the 
same softkey description. Repeated actuation of the io 
Next Room softkey wouki cause the user interface to 
scroll through all rooms which are connected to the cli- 
mate control system. Actuation of the Back/Cancel key 
would cause the user interface to return to the display of 
Figure 10B in this case. Actuation of the Select/OK key is 
leads to the next level of display as shown in Figure 
10D. 

[0036] In Figure 10D, a new display is shown which 
allows the operator to display more infbrmation regard- 
ing the selected room. Here, three softkeys are conflg- so 
ured to provide the operator with more control options. 
The three softkeys in this example are Climate Sched- 
ule. Time and Temp. The Temp and Time softkeys allow 
the operator to temporarily modify the duration of the 
cun'ent heat/cool cyde and temperature parameters 
associated with this particular room and actuation of 
these keys leads to the displays of Figures 10. Actuation 
of the Climate Schedule softkey causes the user inter- 
face to produce the display shown in Figure 10E. 
[0037] In Figure 10E, the softkeys are set up so that 
the operator may review the schedule information for 
the selected room. Acutuation of the Next Time key 
changes the display of the time period associated with a 
particular day. Actuation of the Change TimeH'emp 
softkey causes the operator interface to display the dis- 
play shown in Figure 10R 

[0038] In Figure 1 0F, the operator is allowed to modify 
either the time a period begins or the setpoints for heat- 
ing and cooling for the period. This selection occurs 
through actuation of the appropriate softkey. Figure 10Q 
shows the display after the Time softkey of Figure 10F 
has been actuated. 

[0039] In Figure 10Q. the display provides two 
softkeys for modification of the time at which a period 
begins. The time for the start of a period may be modi- 
fied by actuation of the Ahead or Back softkeys. 
[0040] Figure 10H shows the display after either the 
Heat softkey of Rgure 10F has been actuated. By actu- 
ation of the Warmer and Cooler softkeys. the setpoint 
temperature can be modified as desired. 
[0041] As indicated with reference to Rgure 10A, 
actuation of the Next System softkey will cause the 
operator interlace to display the display shown in Figure 
10K. Figures 1 0K through 10N show movement through 
the displays associated with a sample Lighting System 
(not shown) to show how displays for another system 
may be arranged. Actuation of the Select/OK key 
causes the operator interface to display the display 



shown in Figure 10L, while actuation of the Next System 
Softkey might lead to display of information about yet 
another system (not shown) or lead back to the Figure 
10A display if no other systems are connected to the 
operator interface. In Figure 10L, more specific informa- 
tion about the lighting system is displayed. Actuation of 
the Select/OK key at this point causes the operator 
interface to display the display shown In Figure 10M. In 
Rgure 10M. the operator is presented with the neces- 
sary softkeys to modify lighting system control parame- 
ters. Actuation of the Light softkey causes the operator 
interface to move to the display shown in Figure ION. 
[p042] It should be noted that the foregoing descrip- 
tion of movement through the displays of the inventive 
operator interfece all nnatch the descriptk>n of the oper- 
ation of the operator interface found in Rgures 7A and 
B. 

10043] It should also be noted that as an additional aid 
to the operator, icons indicating location within the oper- 
ator interface's hierarchy and selected system are dis- 
played. Such icons are not an essential element of the 
basic invention but are an enhancements for the benefit 
of the operator. The icons can be shapes which 
uniquely identify the system being displayed, such as a 
light bulb for the lighting system (see Figures 10J 
through 10L) or a thermostat for the Climate system 
(see Rgures 10A through 101). 
[0044] The arrows shown in Figures 10A through 10M 
indicate the direction in which the menu structure may 
be penetrated. As an exanrple. only the down arrow is 
shown in Figures 10A and 10J indicating that the oper- 
ator interface is at the top level of the hierarchy. Figure 
10 1 depicts only an up arrow Indicating that the operator 
interface is at the bottom level of the hierarchy in that 
Rgure. The anrow displays may be aeated by setting a 
flag in the graphics associated with the top and bottom 
levels of the hierarchy to display the appropriate arrows, 
and a software instruction causing both arrows to be 
displayed when neither flag is present. Such a tech- 
nique is well known in the art. 
[0045] The foregoing has been a desaiption of a novel 
and non-obvious apparatus and method for displaying 
and modifying parameters associated with one or more 
systems. The inventor does not intend that the forego- 
ing description be limiting but instead defines his inven- 
tion through the claims appended hereto. 

Claims 

1. A method for displaying information and modifying 
parameters associated with a system in an operator 
interface unit which includes a display means and 
data entry means, the data entry means including 
keys, the operator interface having a hierarchy of 
displays for displaying on the display means, the 
hierarchy including levels of displays, each le^el 
having one or more displays, the method character- 
ised by the steps of: 
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displaying system parameter information asso- 
ciated with a display in a current level; 

displaying a softkey command on the display 
means, a softkey being a software reconflgura- s 
ble key with Identification of what will occur if 
the key is actuated; 

determining whether a softkey or a fixed key 
has been actuated; 

displaying, within a next level, a display if said 
fixed key has been actuated; and 

displaying within a current level, a next display is 
if said softkey has been actuated. 

A method according to Claim 1, determining 
whether a top or bottom level has been reached in 
the hierarchy upon actuation of said fixed key and if 20 
the bottom level has been reached, doing nothing 
upon further actuation of the fixed key, and if not; 
operating normally. 

A method according to Claim 1 or 2 characterised 25 
by displaying a system parameter modificatbn 
instruction in association with a softkey when a cur- 
rent penetration level value has a predetermined 
relationship to a row penetration limit value. 

30 

A method according to any preceding Claim char- 
acterised by> 

detennlning whether the softkey associated 
with a system parameter modification instruc- ss 
tion has been actuated; 

modifying the system parameter if the softkey 
associated with said system parameter modifi- 
cation instruction has been actuated. 4o 

A method according to any preceding Claim char- 
acterised by> 

determining whether tiie fixed key has been 45 
actuated; 

entering the displayed system parameter into 
the system if tiie fixed key has been actuated. 

A method according to any preceding Claim char- so 
acterised in that the operator interface has first and 
second fixed keys, the first fixed key serving the first 
function of incrementing the level of a display to be 
displayed and the second function of entering sys- 
tem parameters, tiie second fixed key serving the ss 
first function of decrementing the level of a display 
to be displayed and the second function of cance- 
ling changes to system parameters, comprising the 



further steps of: 

determining whether tiie first or second fixed 
key has been actuated; 

performing the first function for the fixed key 
actuated if said bottom level has not been 
reached; and 

perfomiing the second function for the fixed key 
actuated othenrvise. 

7. A method according to any preceding Claim, char- 
acterised by displaying an icon on the display 
means which identifies the system for which infor- 
mation is being displayed. 

8. A method according to any preceding Claim char- 
acterised by:- 

displaying a symbol indicating tiiat modification 
of tiie display means to show displays in a next 
level is possible whenever a current display is 
not from said bottom level; and 

displaying a symbol indicating tiiat modification 
of the display means to display screens In a 
previous level is possible if the current display 
is not from the top level. 

9. Apparatus for displaying information and modifying 
parameters associated with a system, comprising a 
communications bus (635), a controller (600) con- 
nected to the communications bus for controlling 
operations of the apparatus, a display means (10. 
11) connected to said communications bus for dis- 
playing displays which contain information associ- 
ated with tiie system, memory connected to said 
communications bus. said memory storing instruc- 
tions for said controller and format and data infor- 
mation for a menu of displays for displaying on tiie 
display means, tiie menu including plural levels of 
displays, said displays providing information at>out 
tiie system, tiie apparatus characterised by:- 

data entry means (12. 13. 14) connected to tiie 
bus. said data entry means including a fixed 
key (13, 14) and a softi<ey (12). a sofUcey being 
a software reconf igurable key with identification 
of what will occur if the key is actuated, actua- 
tion of said fixed key causing said display 
means to show a display from a next level, 
actuation of said sofkey causing said display 
means to show a next display from a current 
level; and 

a communications interface (635) for connec- 
tion of said communications bus to the system. 

10. Apparatus according to Claim 9. characterised in 
that said memory stores a bottom level (7012A-I) 
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and a top level (7010) and said apparatus farther 
comprises a tracking means for tracking a current 
penetration level within the menu and comparison 
means for comparing said level penetration limit to 
said top and bottom levels as required. s 

11. Apparatus according to Claim 10, characterised in 
that said display means displays a system parame- 
ter modification instruction in association with a 
softkey when said cun-ent penetration level value io 
has a predetermined relatiorship to said row pene- 
tration limit value. 

12. Apparatus according to Claim 11 characterised in 
that said controller modifies the system parameter is 
being displayed if the softkey associated with said 
system parameter modification instruction has 
been actuated. 

13. Apparatus according to Claim 12 characterised in 20 
that said controller enters the displayed system 
parameter into tiie system if the fixed key has been 
actuated. 

14. Apparatus according to any of Claims 9 to 13 char- 25 
acrerised in that the data entry means has first and 
second fixed keys, the first fixed key serving the first 
function of incrementing the level of a display to be 
displayed and the second function of entering sys- 
tem parameters, the second fixed key serving the 30 
first function of decrementing the level of a display 

to be displayed and the second function of cance- 
ling changes to system parameters. 

15. Apparatus according to Qaim 14 characterised in 35 
that said controller causes said first and second 
fixed keys to perform their respective first functions 

for the fixed key actuated if said level penetration 
limit does not have said predetemfiined relattonsNp 
to said bottom level; and 4o 

said controiler causes said first and second 
fixed keys to perform their respective second 
functions for the fixed key actuated, othenmse. 

45 

16. Apparatus according to any of Claims 9 to 15 char- 
acterised in tiiat said memory stores an icon for dis- 
play on said display means, said icon being 
symbolic of the system. 

so 

1 7. Apparatus according to any of Claims 9 to 16 char- 
acterised In that:- 

said controller instructs said display means to 
display a symbol indicating that modification of ss 
tiie display means to display screens in a next 
level from a present display is possOale if said 
current level is not the bottom level; and 



said controller instructs said display means to 
display a symbol indicating that modification of 
the display means to show displays in a previ- 
ous level from a present display is possible if 
said current row penetration level is not the top 
level. 

PatentansprOche 

1. Verfahren zur Informations-Darstellung und zur 
Modifizierung von Parametern. die einem System 
in einer Bedienungs-Schnittsteileneinheit zugeord- 
net sind. welche eine Anzeigeeinrichtung und eine 
Daten-Eingabeeinrichtung umfaRt, wobei die 
Daten-Elngabeeinrichtung Tasten umfaBt. die 
Bedienungs-Schnittstelle eine Hierarchie von 
Anzeigen zur Darstellung aufder Anzeigeeinrich- 
tung umfaSt, die Hierarchieanzeigepegel umfaQf, 
jeder Pegel eine Oder mehrere Anzeigen besitzt 
und wobei das Verfahren gekennzeichnet ist 
durch die Schritte: 

Darstellung von Systemparameter-lnfbrmation. 
die einer Anzeige auf einem laufenden Pegel 
zugeordnet ist; 

Darstellung einer Softkey-Anweisung auf der 

Anzeigeeinrichtung. wobei ein Softkey eine 

durch Sofbivare rekonfigurierbare Taste mit 

einer Iderrtifizierung ist, was geschehen wird. 

wenn die Taste betatlgt wird; 

Feststetlung, ob ein Softi^ey Oder eine festge- 

legte Taste betdtigt worden ist; 

Darstellung einer Anzeige innerhalb eines 

ndchsten Pegels. wenn die festgelegte Taste 

betdtigt worden ist; und 

Darstellung einer ndchsten Anzeige innerhalb 

eines laufenden Pegels. wenn der Softt^ey 

betatigt worden ist 

2. Verfahren nach Anspruch 1. gekennzeichnet 
durch die Feststellung. ob ein oberer oder unterer 
Pegel in der Hierarchie bei der Betatigung der fest- 
gelegten Taste erreicht worden ist und wenn der 
untere Pegel erreicht worden ist. nichts tun bei wei- 
terer Betdtigung der festgelegten Taste und wenn 
nicht. normaler Betrieb. 

3. Verfahren nach Anspruch 1 oder 2, gekenn- 
zeichnet durch die Darstellung eines Systempara- 
meter-Modrfikationsbefehles zusammen mit einem 
Softi^ey, wenn ein laufender Penetrations-Pegel- 
wert eine vorbestimmte Beziehung zu einem Zei- 
len-Penetrations-Grenzwert besitzt. 

4. Verfahren nach irgendeinem vorhergehenden 
Anspruch. gekennzeichnet durch: 

Feststellung. ob der Softkey, der einem 



so 
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Systemparameter-Modrfikationsbefehl zuge- 

ordnet ist, betatigt worden ist; 

Modifizierung des System-ParameterB, wenn 

der Softkey. der dem Syslemparameter-Mod'rfi- 

kationsbefehl zugeordnet ist. betdtigt worden s 

i8t. 

5. Verfahren nach irgendeinem vorhergehenden 
Anspruch, gekennzeichnet durch: 

10 

Feststellung. cb die festgelegte Taste betdtigt 
worden ist; 

Eingabe des dargestellten Systemparameters 
in das System, wenn die festgelegte Taste 
betdtigt worden ist. is 

6. Verfahren nach irgendeinem vorhergehenden 
Anspruch, dadurch gekennzeichnet, daQ die 

Bedtenungs-Schnittsteile erste und zweite festge- 
legte Tasten besitzt. wobei die erste festgelegte 20 
Taste der ersten Funktion der ErhGhung des Pegels 
einer darzustellenden Anzeige und der zweiten 
Funktion der Eingabe von Systemparametern 
dient, wobei die zweite festgelegte Taste der ersten 
Funktion der Herabsetzung des Pegels einer darzu- zs 
stellenden Anzeige und der zweiten Funktion der 
Streichung von Anderungen der Systemparameter 
dient und die welteren Schritte umbSt: 

Feststellung, ob die erste Oder zweite festge- 30 
legte Taste betdtigt waden ist: 
Ausfuhrung der ersten Funktion bei betdtigter 
festgelegter Taste, wem der untere Pegel nicht 
erreicht worden ist; und 

Ausfuhrung der zweiten Funktion bei betdtigter 35 
festgelegter Taste Im anderen Fall. 

7. Verfahren nach irgendeinem vorhergehenden 
Anspruch. gekennzeichnet durch die Darstellung 
eines Icons auf der Anzeigeeinrichtung. welches 40 
das System identifiziert, fOr welches Infomtatkan 

dargesteilt wird. 

8. Verfahren nach irgendeinem vorhergehenden 
Anspruch. gekennzeichnet durch: 45 

Darstellung eines Symbols, das diese Modifi- 
kation der Anzeigeeinrichtung anzeigt um zu 
zeigen, da3 Anzeigen auf einem nftchsten 
Pegel immer dann mOglich stnd. wenn eine lau- so 
fende Anzeige nicht vom unteren Pegel erfolgt; 
und 

Darstellung eines Symboles. das diese Modifi- 
kation der Anzeigeeinrichtung anzeigt um dar- 
zustellen, da8 Anzeigen auf einem ss 
vorangegangenen Pegel mOglich sind. wenn 
die laufende Anzeige nicht von dem oberen 
Pegel erfblgi 



9. Varichtung zur Informationsdarstellung und zur 
Modifizierung von Parametern, die einem System 
zugeordnet sind. umfassend einen DIalogbus 
(635), eine Steuerung (600). die an den Dialogbus 
angeschlossen ist. um den Betrieb der Vorrichtung 
zu steuern, eine Anzeigeeinrichtung (10. 11), die 
an den Dialogbus angeschlossen ist, um Anzeigen 
darzustellen. welche dem System zugeordnete 
Infbmialion enthalten, ein Speicher. der an den Dia- 
logbus angeschlossen ist. wobei der Speicher 
BefeWe fur die Steuerung und Format- und Daten- 
information fur ein Menu von Anzeigen zur Darstel- 
lung auf der Anzeigeeinrichtung speichert, wobei 
das MenO mehrere Pegel von Anzeigen umfaBt und 
die Anzeigen Information Qber das System vorge- 
ben. wobei die Vorrichtung gekennzeichnet ist 
durch: 

eine Daten-Eingabeeinrichtung (12, 13, 14), 
die an den Bus angeschlossen ist. wobei die 
Daten-Eingabeeinrichtung eine festgelegte 
Taste (13, 14) und einen Softkey (12) umfaOt. 
wobei ein Softkey eine durch Software rekonf i- 
gurierbare Taste mit einer Identifizierung ist, 
was geschehen wird. wenn die Taste betdtigt- 
wird. die Betdtigung der festgelegten Taste die 
Anzeigeeinrichtung veranlaBt, eine Darstellung 
auf einem ndchsten Pegel zu zeigen. die Betd- 
tigung des Softkeys die Anzeigeeinrichtung 
veranlaBt. eine ndchste Darstellung gegenuber 
einem laufenden Pegel zu zeigen; und 
eine Dialog-Schnittstelle (635) fur die Verbin- 
dung des Dialogbusses mit dem System. 

10. Vorrichtung nach Anspruch 9. dadurch gekenn- 
zeichnet. daO der Speicher einen unteren Pegel 
(7012A-1) und einen oberen Pegel (7010) speichert 
und da8 die Vorrichtung ferner eine Verfolgungsein- 
richtung umfeDt. um einen laufenden Penetrations- 
pegel innerhalb des MenQs zu verfolgen und eine 
Vergleichseinrrchtung umfaBt um die Pegel-Pene- 
trationsgrenze mit den oberen und unteren Pegein 
in der geforderten Weise zu vergleichen. 

11. Vorrichtung nach Anspruch 10, dadurch gekenn- 
zeichnet. daB die Anzeigeeinrichtung einen 
Systemparameter-Modifikationsbefehl zusammen 
mit einem Softkey darstellt, wenn der laufende ^ 
Penetrations-Pegelwert eine vorbestimmte Bezie- 
hung zu dem Zeilen-Penetrations-Grenzwert 
besitzt. 

12. Varichtung nach Anspruch 11, dadurch gekenn- 
zeichnet. da8 die Steuerung den dargestellten 
Systemparameter modifiziert, wenn der dem 
Systemparameter-Modifikationsbefehl zugeord- 
nete Softkey betdtigt worden ist. 
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13. Vorrichtung nach Anepruch 12, dadurch gekenn- 
zeichnet. daB die Steuerung den dargestellten 
Systemparameter in das System eingOst. wenn de 
festgelegte Taste betatigt worden ist. 

5 

14. Vbrrichtung nach irgendeinem der Anspruche 9 bis 
13. dadurch gekennzeichnet. da(3 die Daten-Ein- 
gabeeinrichtung erste und zweite festgelegte 
Tasten besitzt. wobei die erste festgelegte Taste der 
ersten Funktion der ErtiGhung des Pegels einer io 
darzustellenden Anzeige und der zwelten Funktion . 
der Eingabe von Systemparanrietern dient und die 
zweite festgelegte Taste der ersten Funktion der 
Vermlnderung des Pegels einer darzustellenden 
Anzeige und der zweiten Funktion der Aufhebung is 
von Anderungen der Systemparameter dient 

15. Vbrrichtung nach Anspruch 14, dadurch gekenn- 
zeichnet. daB die Steuerung die ersten und zwei- 
ten festgelegten Tasten veranlaBt. ihre 20 
entsprechenden ersten Funktionen fur die betdtigte 
festgelegte Taste auszufuhren. wenn die Pegel- 
Penetrationsgrenze nicht die vorbestimmte Bezie- 
hung zu dem unteren Pegel besitzt; und 

25 

die Steuerung die ersten und zweiten festge- 
legten Tasten veranlaBt. ihre entsprechenden 
zweiten Funktionen fQr die betdtigte festge- 
legte Taste im anderen Fall auszufOhren. 

30 

16. Vorrichtung nach irgendeinem der Anspruche 9 bis 
15, dadurch gekennzeichnet. daB der Speicher 
ein Icon fOr die Darstellung auf der Anzeigeelnrich- 
tung speichert. wobet das Icon symbolisch fur das 
System ist. 3S 



une unit6 d'interface d*op6rateur qui comprend un 
moyen d'affichage et un moyen d'entr6e de don- 
n6es. le moyen d*entr6e de dcnn^es comportant 
des touches, i'interface d'op6rateur pr6sentant une 
hi^rarchie d*toans d'affichage destines d ^re 
d*afflch6s sur le moyen d'affichage. la hi6rarchie 
comprenant des niveaux d'dcrans d'affichage, che- 
que niveau oonrprenant un ou piusieurs Gorans 
d'affichage. le proc^6 6tant caract^ris^ par les 
dtapes de: 

affichage d'informattons de param^es de sys- 
t^me assoct6es d un 6cran d'affichage dun 

niveau courant : 

affichage d une instruction de touche logidelle 
sur le nrx>yen d'affichage, une touche logidelle 
6tant une touche pouvant 3tre reconf igur^e de 
mani^re k)gicielle avec identification de ce qui 
se produit si fa touche est actionn^e ; 
determination du fait qu'une touche logidelle 
ou une touche fixe a 6t6 activ^e ; 
affichage, & un niveau suivant. d'un 6cran 
d'affichage si ladite touche fixe a M activ^e ; 
et 

affichage, k un niveau courant, d'un 6cran 
d'affichage suivant si ladite touche logidelle a 
M activee. 

2. Proc^dd selon la revendication 1, comprenant 
retape consistent k d^erminer qu'un niveau sup^- 
rieur ou inf^rieur a ^t6 atteint dans la hi^rarchie lors 
de I'activation de ladite touche fixe, et. si le niveau 
inf^rieur a atteint rester inactif lors d'une activa- 
tion cons^utive de la touche fixe. et. sinon. fonc- 
tionner normalement. 



17. Vorrichtung nach irgendeinem der AnsprOche 9 bis 3. Proc6d6 selon la revendication 1 ou 2. caract6ri86 

16. dadurch gekennzeichnet: par I'affichage d'une instruction de modification de 

param^re de syst^me en association avec une tou- 
daB die Steuerung der Anzeigeeinrichtung 40 die logidelle lorsqu'une valeur de niveau de p6n6- 
bef iehit, ein Symbol darzustellen. das die Modi- tration courante pr6sente une relation 
fizierung der Anzeigeeinrk:htung anzeigt um pr6d6termin^ avec une valeur limite de p^n^tra- 
Bildschirme auf einem ndchsten Pegel gegen- tion de rangde. 
uber einer vorliegerden Darstellung darzustel- 
len. wenn der laufende Pegel nicht deruntere 4S 4. Proc6d6 selon Tune quelconque des revendications 
Pegel ist; und prdc6dentes, caract6ris6 par: 
daB die Steuerung der Anzeigeeinrichtung 

befiehlt. ein Symbol darzustellen. dasdie Modi- la determination du fait que la touche logidelle 

fikation der Anzeigeeinrichtung anzeigt, um assodde k une instruction de modification de 

Darstellungen auf einem vorangegangenen so param^re de systdme a §t6 activde ; 

Pegel gegenQt>er einer vorliegenden Darstel- la modification du param5tre de syst^me si la 

lung zu zeigen, wenn der laufende Zeilen* touche logidelle assod^e k ladite instruction 

Penetrationspegel nicht der obere Pegel ist. de mocfif icatk>n de param^tre de syst^me a kXk 

activde. 

Revendications 55 

5. Proc6d6 selon Tune quelconque des revendication 

1 . Ptoc^k d'affichage d'informations et de modifica- prdcddentes. caractdris6 par: 
tion de param^res associ^s k un systdme dans 
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la determination du fail que la touche fixe a 6t6 
activ^e ; 

Tentrde du paramdtre de systdme aff ich6 dans 
la syst^me si la touche fixe a ^6 activ6e. 

5 

6. Procddd eelon Tune quelconque des revendlcatlons 
pr^c^entes. caract6ris6 en ce que I'lnteilace 
d*op6rateur pr^sente des premiere et seconds tou< 
ches fixes, la premiere touche fixe savant la pre- 
mise fonction dlncr^mentation du niveau d*un io 
6aan d'alfichage d afficher el la seconde fonction 
d'entrde de paramdtres de systdme. la seconde 
touche fixe servant la premiere fbnction de dter6- 
mentation du niveau d'un toan d'affichage k affi- 
cher et la seconde fonction d*annuiation de is 
modifications de paramdtres de systdme, compre- 
nant les stapes suppl^mentaires de: 

determination du fait que la premiere ou 
seconde touche fixa a M activ6e ; zo 
execution de la premiere fonction associ6e k la 
touche fixe activee si ledit niveau inferieur n'a 
pas etd atteint: et 

sinon. execution de la seconde fonction asso- 
ci6e k la touche fixe actives. 2S 

7. Procede selon Tune quelconc^e des revendications 
precedentes. caracterise par Tafflchage d'une 
ic5ne, qui identifie le systdme pour lequel I'informa- 
tion est aff ichee. sur le moyen d'aff ichage. 30 

8. Precede selon I'une quelconque des revendications 
precedentes, caracterise par: 

Taffichage d'un symbole indiquant qu'une 3S 
modification du moyen d'aff ichage afin de pre- 
senter des ecrans d'affichage k un niveau sui- 
vant est possible dans le cas oD un ecran 
d'affichage courant n'est pas dudit niveau inte- 
rieur : et ^ 
raffichage d'un symbole indiquant qu'une 
modification du moyen d'affichage afin d'affi- 
Cher des 6crans k un niveau precedent est 
possible si recran d'affichage courant n'est pas 
du niveau superieur. 4S 

9. Dispositif d'affichage d'informations et de modifica- 
tion de parametres associes k un systdme. com- 
prenant un bus de communication (635), une unite 

de commande (600) connectee au bus de oommu- so 
nication afin de commander des operations du dis- 
positif. un moyeu d'affichage (10, 11) connecte 
audit bus de communication afin d'afficher des 
ecrans d'affichage qui contiennent des informations 
associees au systems, une memotre connectee ss 
audit bus dlnfonnation. ladite memoire memorlsant 
des instructions destinees k ladite unite de com- 
mande et des informations de Ibrmat et de donnees 



pour un menu d'ecrans d'affichage k afficher sur le 
moyen d'affichage, le menu comprenant plusieurs 
niveaux d'ecrans d'affichage, lesdits ecrans d'affi- 
chage fournlssant des informations concernant le 
systems, le dispositif etant caracterise par: 

des moyens d'entree de donnees (12. 13, 14) 
connectes au bus, lesdits moyens d'entree de 
donnees comprenant une touche fixe (13. 14) 
et une touche logicielle (12). une touche logi- 
cielle etant une touche pouvant etre reconfigu- 
ree par logidel avec Tidentif ication de ce qui se 
prodult si la. touche est acttvee, t'activation de 
ladite touche fixe conduisant ledit moyen d'affi- 
chage k presenter un ecran d'affichage d'un 
niveau suivant. I'activation de ladite touche 
logicielle conduisant ledit moyen d'affichage k 
presenter un ecran d'affichage suivant k partir 
d'un niveau courant; 

une interlace de communication (635) destinee 
k assurer la connexion dudit k>us de communi- 
cation audit systeme. 

10. Dispositif seion la revendication 9, caracterise en 
ce que ladite memoire memorise un niveau infe- 
rieur (7012A k 70121) et un niveau supeheur (7010) 
et ledit dispositif comprenant. en outre, un moyen 
de suivi destine k sulvre un niveau de penetration 
courant k Tinterieur du menu et un moyen de com- 
paraison destine k comparer ladite limite de pene- 
tration de niveau auxdits niveaux superieur et 
inferieur. comme cela est requis. 

11. Dispositif selon la revendication 10. caracterise en 
ce que ledit moyen d'affichage affiche une instruc- 
tion de modification de parametre de systems en 
association avec une touche logicielle lorsque 
ladite valeur de niveau de penetration courante pre- 
sents une relation predeterminee avec ladite valeur 
de limite de penetration de rangee. 

12. Dispositif selon la revendication 11, caracterise en 
ce que ladite unite de commande modifie le para- 
metre de systeme qui est affiche si la touche logi- 
cielle assodee k ladite instruction de modification 
de parametre de systeme a ete actives. 

13. Dispositif selon la revendication 12, caracterise en 
ce que ladite unite de commande entre le parame- 
tre de systems affiche dans le systeme si la touche 
fixe a ete activee. 

14. Dispositif selon I'une quelconque des revendica- 
tions 9 ^ 13, caracterise en ce que le moyen 
d'entree de donnees comprend des premikre et 
seconde touches fixes, la premiere touche fixe ser- 
vant la premiere fbnction d'incrementation du 
niveau d'un ecran d'affichage k afficher et la 
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secxjnde fbnction d'entr6e de param6tres de sys- 
t^me. la seconde touche fixe servant la premiere 
fonction de dto6mentation du niveau d'un 6cran 
d'affichage k aff icher et ta seconde fbnction d'annu- 
lation des modifications aux param§tres de sys- 5 
t^me. 

15. Dispositif selon la revendlcatlon 14, caract6risd en 
ce que tadite unitd de commande conduit lesdites 
premiere et seconde touches fixes k ex6cuter leur 10 
premiere fonction respective associ^e d la touche 
fixe activde si ladite limite de pdndtration de niveau 

ne pr6sente pas ladite relation pr^d^^min^e par . 
rapport audit niveau inf^ieur; et 

15 

sinon. ladite unit6 de commande conduit lesdi- 
tes premiere et seconde touches fixes k ex6cu* 
ter leur seconde fbnction respective assodde k 
la touche fixe activ6e. 

20 

16. Dispositif selon Tune quelconque des revendica- 
tions 9^15, caract6ris6 en ce que ladite m^moire 
memorise une ioOne destines k I'aff ichage sur ledit 
moyeu d'affichage. ladite icdne dtant symbolique 

du syst^me. zs 

17. Dispositif selon Tune quelconque des revendica- 
tions 9 d 16, caract6ris6 en ce que: 

ladite unit6 de commande donne I'instruction 30 
audit moyen d'affichage d'afftcher un symbol e 
indiquant qu'une modification du moyen d'affi- 
chage aftn tfafficher des 6crans d un niveau 
suivant k parlir d'un affichage courant est pos- 
sible si ledit niveau courant n'est pas le niveau 3S 
inf^rieur ; et 

ladite unit6 de commande donne instruction 
audit moyen d'affichage d'afficher un symbole 
indiquant qu'une nfKXlification du moyen d'affi- 
chage afin de presenter des dcrans d'affichage 40 
k un niveau pr^c^ant k partir d'un affichage 
present est possible si ledit niveau de penetra- 
tion de rangde courant n'est pas le niveau 
sup^rleur. 
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